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(54) HYDANTOIN DERIVATIVE. SALT AND. PRODUCTION THEREOF AND PREVENTING AND TREATING. AGENT FOR DIABETIC 
COMPLICATION 

(57)Abstract 

NEW MATERIALA racemic or optically active compound expressed by formula I {W* is 
halogenomethyl. 1 H-tetrazol-5-yl, -COOR[R is H, alkyl, -(CH2CH20)nCH3 (n is 
1W1 13) or substituted phenyl], formula II (R1 and R2 are R etc.). -CH20R3 (R3 is H or 
alkyl) etc; X is O or S; Y and Z are H r halogen, alkyl, alkoxy or alkylmercaptoj. * 
EXAMPLE: dl-6-Fluoro-2.3-dihydro-2\5 -dioxo-spiro[4H-1-benzopyran-4.4'Hmidazo 
lidine]-2-carboxamide. 

USE: A preventing and treating agent for diabetic complication. 

PREPARATION: A compound expressed by formula III is reacted with a metal cyanide 

and ammonium carbonate. ^R 1 
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&ffl BS58-213717 (JP, A) 
ftM BS53- 53653 (JP, A) 
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*g$mM b ifim*m 5 t e 56 

E:mii:^iSrtJ^:^^174- 1 

t&^m^mmm 5 t g 45 

3E»l*^*MmmEeS 4Tg47 

4* £ * m. m g= oj e ^ iij ^ b uu 3 9 - 95 

g^J*S5gMrt3^blliBr4bliJl26 
St^^B^mT^BIT^^- 1 
"fM^mm^^.S l -36-14 
«50 !fr£ *STU miZm^BiT35#iife 



^ifi BS57-45185 (JP, A) 
Wffl BS53- 144575 ( J P , A ) 
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NH 



HN.J=0 
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(aS^s WW: ? a a y^-.rt^ v yxj^y^^ 



2 TKofb-g-^ BP*, 

a) d — 6 — yjisjra— 2, 3— S?tKa — 
2', 5'-^^*V-XtTa UH-l-O'/f 
y >— 4, 4'— -f ? yV-y 2 — *^tK 

b) d— 6 — 7^*13- 2, 3 — £x t K n — 2 

— fc Kn + iy^f-ji. — xtTa [4H — 1 ^> 

Vlf7>-4, 4' — -f 5 i?>]-2', 5'- 

2, 3 — t K a — X f a [4H- 1 —-<>•/ 
tTv>-4, 4'-^ 5 5' , / , J^V]-2', 5'-^ 
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d) dl- 2 — ^oty *f- >\ — 6-7 jl>* a - 
2, 3 — i? t Kd- t. tf a [4H- 1 — *0\f- 
hTv>-4, 4'--Y S ^ / V > ]-2', 5'-2> 

e) d-2-/n*^f;u-6-7;i-tn- 5 
2, 3 — V t Ka — t. tfa [4H- 1 —*<>*/ 
tf7>-4, 4'-<f Sy/'J 5>>]— tf, 5'-^ , 

2, Fn-^en [4H-1 10 

g) dl — 2 — T 5 7 * *f-)\>— 6 — "7^3f- a—' 
2, J-^tKu-xf D t4H-l-^>/ 

4, 4'-<f 5 ^V'J £?>]-2, 5'-S? 25 

3 Si 




a) d — 6— 7^l-^-d— 2, 3-J/tKn- 
2, 5'-^*y-7eo [4H- 1 

b) d — 6— 7^*a— 2, 3 — S> t: K a — 2 

- t Kn + Wf*- xtf a [4H— 1 

•/e7>-4, 4'--f 5 ^ / >J i? > ]-2V 5'- 

c) d-2-7an>fA-6-7^^a- 
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2, 3 — t Fa-^fn [4H — 1 oy* 

f-7>-4, 4'-* 5 f */'J S^>]-2, 5'-S> 

d) cfl— .2 — 7* a * 7 >u — 6 — 7jv*o — 
2, 3 — t Ka — xtf a [4H- 1 — «t> 7* 

e) d — 2 — 7*0-^^-^^—6 — yjx^^ro — 

2, t Kn-ztfn [4H- 1 V 

tfv>-4, 4'— -f 5 7"7*<J i?>]-2, 5'-^ 

f) dl— 6 — 7^jJ-d— 2-7^3fa y--f-jv — 

2, 3~i?t KD-xto [4H-1 

t'7>-4, 4W 5 r /') i>>!-2\ 5'-i? 

g) dl— 2 — 7 5 7 7 ^-J\ — 6 — 7^^-a — 
2, 3 — i? t Kd — t. tTa [4H— 1 — 7* 
fv>-4, 4'--Y S 5T •/ 7 4? > ]-2!, 5'-S> 

T <^ 2. iji m tc iz f$&} ffl it ft if tc ^ CD & m.vt T- % 
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*r f- b -^^a^ii^^fv ? h -x 

ttTt*&*&-T*S [" Jap. J. Opthalmol.**, 
VoL20, page399(1976) ; " hit Congr. Ser. 
Excerpta Med", Vol.403, page594(1977) ; ** 
Metabolism", Vol.28, page456 (1979)1 

(mm&mtk l «* ? t s ism) 

^W^CDTO^ ?£?8§E £ *im% 4> L *t> cfc -o t -t 2> 



U=i 




OOOR i [RttiH^ 7*#^S,- 
(CHsCHsOnCH,^ (ntt 1 -1130SE3&) Xti 
^:7:t-^K£^i*^5l-OONR'R*& [R* 

T**A**-(CH,CH.O),,CH.aS (nti 1 -113 



-CH 8 NR"R 5 (R*Zvy r R 0 tti^— 3Z.«^^t)x 

m^-c&v EL-oui>mmm?-e$>zm&^ vs. 

P^^Lfc Eg Bg 60 - 41234(1$ ®Bg 61 - 
15 200991)1 
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(I) 



25 (5C4\ Wti^taa^f-jw^x 7nt^f;i, 

30 a ji i J 7 -fc 5 

55 «fc &fb^<Z>ig t »11 1 LT^tL 

> t L T ^ n -S 1ST- * *>o 
flr— b A 
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20 A) Vzm%> X 2 - x. x t- Ji-Psm# (V) 



t % 2-t Ka^r^y^^a|^ (I -B) 
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CH 2 Hal 



Op NH 

HNL J=0 




CH 2 NHi 



(I - D) 



t tt> x tr a [4H — i-'<>/e7>-4, 

4'- 4 5 ^ '/ >) i> > 3 ^<7> 2 4 

S 0 BP*. V At LT^?tLS^fe5^ffi-r 

£tfc£b^teft 5 : 1 Tbm.10 : 1 T-*> 9* * 'J *- 

(iv) oftT-m&mz&btizi&Mizm^ 



20 tfl#<7Mt£-$r (I) :> > 3 -=-i> 

f rzm^fci&'&izmix&irmft&jiz&^tuf 

30 2fc£0iS?)T-*So 

dlf*cr>Yb-^#l (I) %S 9 J-jw ^9 /- 

^ci-So u 2f -frtifcT d{£ 

x\ znt&zi&mxmmL* &&\z & zms&m 

h ?&£ A 3 *Uf d #Ofb£-#3 CI) ?W £ *l 
£<, — ^ -^d^<3><b-^fe;^$fS]giJLfc^ 
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xmttua i ff^^js^t-r s<t^isja)*sjtt^» 

So w<7)ifi£ * 9 S — 7K 3L9 J~ 4\fZfa 

ttoffc-^^ N - j< a- V 3 - ? A Jg*>*?# h tl 
|g«t*»&!9l£A3 1 &0>ib&®) CI) tf*f# 
JbSw^&ttx LT5fe-r*^> • 

sns-g-flcSfr-? r tKiWi-A, i-ca 

IF I — D CTa* S il & 1t-&ty)<7> dWTkV 1 

(Mm t -t &m&o>mmRxm*&k') 



22 

mm, mm, mBomm, mm<n*zmm<r>7T9 

5 JCttfftS* 1 , >£AKLTjffi£t0.1-500 w / 
dayfggx 1 -150B»/daymKA^^T-*> 

CUttftW) 

i 

So 

#%M 1 



dl 

5' 



6 — 7 )\>* o — 2, 3 — fc Ka —2', 

S/ar^V — *tTa [4H— 1 O'/^ 

• 4,4'-^ 5 2 — 
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S^TWb* ') ^A16.1 9 C0-248mol) 

a— 3, 4-J?t Kn-.4-t*-/-2H-l- 
2(7 > '/ t 7 > — 7. — iJ )^ if- \y ^ 26.0 ? 
(0.124mol) t, 2k237*ifc<7)ig^#3£65-70r 
tr±i^T24B#P B ^^Lfc 0 'Sl&»-WjJ*x JfcC^T 
80-90 , C^*;^Tl5^Jn^^L feftCSSt 

2, 3— S*fc Ko- 2', 5'-^t*V- Xta 

[4H- 1 -^y/e7>~ 4, 4'--f 

(5: 1) ^^"fe^St LT30.6?f§fco 

-Ib^om-^TX^u^-T— f*20.4? (JR^: 

58-8%) ^ttfco 

gi* : 294-298X) C&W) 
IR^x^^ (vSS.) or- 1 : 
35 1770, 1750, 1720 

NMRX^ ? CDMSO-de) 5w>m : 
1^8— 2.80(2H, m) 
5.23 (1H, dd) 

633— 7.38C3H, m) 
40 837 (1H, brs) 

11.07 (1H, brs) 

CEI/DI) va/ z : 
280(M + ), 262, 234, 219 
TC^^-t/r (C.2H,FN 2 05) : 
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&r&;C51.43, H3.24, N10.00 
mm ; C51.15, H3.28, N 9.98 
%ffl 2 

dl— 6 — 7/i/jftJ— 2, 3-^tKo— 2% 
5'- i? * * V - X e n [4H- 1 — - V tf 7 
>-4, 4'-^ i^'/ , J-;>]-2-.*A'!K* 
t 5 K 

a ) #%0)J 1 K EjRO^K «fc «J*ffc6-7A. 
jJ-n-2, 3-^fc Ko-2', 5'-^**y- 
*t?n [4H- 1 -^>'/e7>-4, 4'— -i 

X-risj-T-mSQ? (0.536mol) ^tf 'Ji?> 
10 V h A-tcigg? * ittzfem £ ?£*P L T 10*C 

66.6? (0.392mol) £: lOX^TtDj&g-CgsJJD 
L„ 15#fSm# L Jfci^-e, WCJiCTCDSS 

Fa6«IIU lB*rfS!8if£U ^LfcifeS* 

■frs z. t K«t vffimit&yo&no? mm: 

73.2%) f» fc„ . 
Hi* : 286-300X1 (#IK) 

IR*-*? (vSi) or 1 : 

1770, 1720, 1670 
NMRX-i? h ;u (DMSO— da) Sppm : 

I. 83-2.67(2H, m) 
5.17 (IH, dd) 
6.93 -7.33(3 H, m) 
757, 750(2H, brs) 
8.47 (1H, brs) 

II, 07 (1H, brs) 
Massx-t? h-n- (EI/DI) m/z : 

279(M + ), 262, 235, 219 
5c*dWff (C, 2 H, 0 FN,04) : 
tt-lH ; C5UG2, ' H3.61, N15.05 
; C51.79, H3.58, N1498 

b) &mwuzi&$t<7)jjm\zj:9ntz6-7J\, 

*-a— 2, 3 — i?tKn— 2% S'-^sr^y- 
X tf a [4H- 1 -^>7e7>-4, 4'— 

5 * r y*'J i'>]- 2 — *^#>»<7)^T^^u 
=r-7-®^ (5 : 1) 295? (107mmol) £ 



14 



>20.7? (122mmol) tiSftfttOT >*-T # 

5 MSi£i^y-^>^W^5-<t-5.r tiz£<?± 
14.4? (JR3?: 485%) fffc 0 

10 ttTI20)fert±$*rLX<.>fc o 
jS*j& : 285-295°C (#tl) 
IRX-* hn- (vSK) aT 1 : 

1765, 1724, 1660 
NMRX^i' (DMSO— de) Sppm : 
15 1-95-2.68C2H, m) 
455 (IH, dd) 

6-83-7.48C3H, m) 
758, 751 (2H, brs) 
858 " (IH, brs) 
20 11.18 (IH, brs) 

Mass*'*? hJU (EI/DI) m/z : 

279(M + ), 236, 193, 192, 165 
itmfrffi (C.2H I0 FN s O,) : 
§f&::C51.62, H3.61, N15.05 
25 HSU ; C51.57, H3.62, N15.01. 

fa, ©^#286-300*0 («-«?) OXt&hb* B 

^^285-295ic («•«?) oxt^tiz^xmm 

30 feig^l 1 

<H— 6 — 7^^-o— 2,. 3— fc Ko— 2% 

5'— ^3}-* y — e o [4H— i — o i ;e7 

35 a) . dffcCDgEi£ 

2 KBIfcDj&aa;: J: ^fffc-fb^T** 
ori6^*i286-300*C (fr») -e*&dl-6- 

y — X f a [4H - l-t>'/t7> - 4, 
40 4'— 5 2 — ;<? ;u stf # 5 K 

10.0 9 C35.8mmol) ^ y ^ J — ji>500vd izMfS 

tUt, %ii$mftT\Z4r-> • y h t Kn#i/ K 
tK^^S (36.0mmol) C J. Am. Chem. Soc", 
Vol.63, pagel368(1941) ] ^^JinLfco r CD 
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150*11^?*-^ ±£&\M*l\z+s:Z>ZX-iS&&. . ^ML, y r 

.■ttU 2BW£fcELfc 0 tfrfcfaL irlrj; (JTiBO^fe^^-rSN-^f-^^^ 

Lv i^y-^*>«p|?jfea5-ti-€>wt^J:f9T 5 —'OA* 1 - 6-7^to-2, 3 ->> t Kn 

£«l!ttiftnN->W-^A.d-6 -2', 5'-^**V-^en UH-l-'O'/ 

-7^^-o—2, 3— Kn- 2*, 5'— i?* 4'— 4 5 ? '/ ') i? > ]- 2 — * ^ 

* fc? o [4H- 1 *>Vt? 7 4, $ KJg£2.49?f§;fco 

4'- 4 5 S?>]-2-;&A-tf4r1f S KU£ g&A : 242-243X3 (#8?) 

£5.02Pf#fco JO fi£'3tig:[a5 o +20.1 c 1C^yy-^) 

: 240-241-C (#») T&fStfrt/r (C» 2 H,4FN B 0s) : 

n%& ilaT-lA3X* 9;-n,} §f-g ; C65.40, H5.83, N11.92 

TKMftVfx (C*»H, 6 FN 5 0e) : 5 C65.07, H5.84, N11.82 

fff»;C64.17, H5.87, N1L34 Z.0>Ji-?\zLxmi>1XtzN- — V 

mm;CB3J82, H5.87, N1133 15 J*i&£±.9 y — n-V)j>dbfc2ml<DmmzmWi< 

478? (7.74mmol) £ :r * y - ;H7.01 at t * ttiST 1 ^Sf*L fc. SJSi§a6£»*g?£ 

4.i»i^zg?[6^«?a?^ *&TK:iNttlfctog H5-e-T?ifc^SteB^tc*3^«a^j^jtatx 

ffiL*:ISiir£ie3ZU ^9 J— a-* & MA : 290-293X3 

€1.3? fife, 5E3Rfl*r CC. 2 H.*FN»C>4) : 

9kA : 290-291X3 (33-8?) 25 fffg ; C51.62, H3.61, N15.05 

!fefe^:[aS ,, +167 < X>^y-^) »;C51.69, H3.52, N1499 

7cm»#f (G*H,oFN,04) : 3 

§tW- ; C51.62, H3.61, N15.05 cfl— 6 — — 2, Kn -2', 

Sgffl ; C51.73, H3.51, N14, 99 S'-i? V-x tf a [4H- 1 9 

b) 30 > — 4 , 4 r — ■i ? *S *) if 1/ ]— 2. — Jo jv# > 

OMS*j«^Lr^€.*^ Z.O— &|&J!,£jSSII a) 1 KE«W*ftCJ: 9f#fedl- 6 

Lfe^£^S£@;**nfcrT*/W7TXg!j£ -7^jJ-n- 2, 3 -i?t Kn-2', 5'-£^^ 

tf*f#&*l£o CO^?3t^Jti^y-^40aIt7klO *V-*tf o C4H— 1 0-/t7^-4, 

«i<*>tg& *.~&mwT\ziNmmL7k 35 4-4 $ 1-2.- x^x^mnm.— 

&m\9S>*l £ ffi JP L v Sj&T? 1 B#!5!flH$ L fe„ • ^T^xu^-t — {£20.4 ? (72.9mmol) £ y 

zoy^m^mmm^-^xm-^int^sb^mk * j-j^GSmuzmMis-e, j^z - ^^^s 

K;*c220mJ£j3s»]U SilT- &fit#U Wt±i «&®20.0*i £?3$iJD U &C*TM:5Bf|ll|»ift;** 

LfeJ&fl (488?) *iSfliZLA:„ r<7>iteS2.84 fc„ £j£ig?fc<7>tfrgH::> «f Ett'L fcttA 

? (10-2mm<rf) ^ ^ J — ^H00»IC!K® ^ 40 L v -a-?, i 1 1~ «t Y>ffiWLi\L'&ty)%:20.0 9 

^fiHfTtw^^zj-^ . y- h t Ko^ (jR^ : 93.4%) mtc 0 

(ll.Ommol) [" J.Am.Chem.SGC.% BfeA : 291X3 

VoL41, pase2090a919)3 SjKJDLfco ^ h * (vSi) en"' : 

S^*^2&T l 2^K«H^Lfc^{caiifi|@2F 1790, 1745, 1730 
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NMRX^<^ h A- CDMSO-cU) 5ppm : 

I. 62-2.85C2H, m) 
330 (3H, s) 
5.40 (1H, dd) 

7.00-7.43C3H, m) 5 
8.43 (1H, bis) 

II. 10 (1H, brs) 
Mass^^^ hA- (EI/DI) m/z : 

294(M + ), 262, 234, 219, 192, 164, 137 
TGXfttff (Ci»H,,FN 8 O s ) : 10 
KM : C53.06, H3.77, N9.52 
:S!);C53.07, H3.62, N9.56 
4 

dl— 6— '7**d- 2, 3— J?t Kn- 2 — t 
Kn#^>f;i — Xtfn t4H-l-O l /tf 15 

fF7t Kb7 7 ^lOOsacflr 'J f-*jh.T n> 5 
-Wt KU K2.3 0 (0.06rool) £i£JoLT 5*C 

»r?fc*p;*^ wCO^«!x #W3treife^!£tr 

«fc9W^>ttfcdl— 6— 7^^-0-2, 3— S^fc K 20 
5'-i>^-*y-Xfcra [4H-1- — i>*S 

e?>-4, 4'-- f i/>yji?>]-2-*^ 

yW^-^-^^-X 1 1.7 ? (0.04mol) £ffijiS;* 
*fc7h7tKn77 ^100»iig?l£ $ 5 ^CT'^flD 
U f#£ftfc&^£15-20XJT?20B#fg&#Lfc 25 

fcttfcWtfc* ?/-;^4.B^ a 3«5: tic 30 
±Qffim.<t'£r®l%8.79 (f$Lm • 82.0%) #fc„ 
ffll* : 224-225X5 (#«£) 
IRX-t? h;u (vlS,) en"* : 

3360, 1760, 1720 
NMRx-<^ h ;u (DMSO-ds) Sppm : 35 

L70-2.40C2H, m) 

3.50-3.86C2H, m) 

4.50— 456(1 H, m) 

4.50-5.20(lH, m) 

6-80-7.47(3H, m) 40 
8.46 (1H, brs) 

11.00 (1H, brs) 
MassX-<^ h jv (E3/DI) m/z : 
226(M + ), 248, 228 



18 

Ttmfrffi (C,2H„FN 2 0 4 ) : 
ff-Jfc ; C54.14, H416, N10.52 
; C54.98, H4.34, N 10.35 

m&m 2 

dl— 6-7^^-a-^ 2, 3— £?fc'Kn— 2 — t 

Kn + J/^f^-^ea C4H— 1 c> </e 

^>-4, 4'-^ 5 S^>]-2', 5'.^* 

a) d.tfc<Z>S«£ 

4 tzEgE0>3r&lz J: 9 f#*rdl- 6-7 
7U^-a— 2, 3 -S^fc Kn-2-t Kd + ^ y 
f^-Xtn [4H- 1 — O Vtf 7 >— 4, 
4'--f * ^ !/ ') > ]-2T, 5'-S>*>25.0? 
(93-9mmol) £2* >-»ji££ 'J *J h Klz feM 

(96.1mmol) ^llUlL* ftC^IfiT 

1 *$mm* t tzmz&m $«e§^ a? -e-cg^s 

66.0? fcfffc. i^S^g^jt * J—*frb 2@ 

— y-*-.Mf— «7A • d — 6 — 7^^-n— 2, 3 

— h* 0 — 2 - t Kn*j/^ f-n,— x tr o 
[4H— 1 -^> /tT7>— 4, 4' — ^$^/'; 
S^>]-2^. 5'-S?3i->Jg^l6.4?f#fc. 

16/5. : 235-237X5 (£•«) 

:[cl° +5.7°(y * y - A-) 

thm; C65^5, H6.17, N9.27 
; C65.64, H6.33, N9.28 
r <T> J; -5 ft ~C%t> tltc N- y — ^ a& 
16.0* (26.5mmol) £Bfc®^?- ^610*1 £: *17 

16^ : 188-189X! 

fi^3feJS : [ a 5°+222 < X y ^ / — JO 

Ttmfttir (^HnFN^O^) : 

tf-^;C54-14, H4.16, N10.52 

mm : C5439, H4.25, N10.53 
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b) lf*0>$?il 

m&&t>tiz>. z v>m.mz.m&^ Kiss v 

mn L * # 6 16%^SP*^ffiE35.0«i * ffi JD L n 

12.0*#fc. 

r OSUftli.3 ? (42.4mmol) 
2O0«i K: i£R 5 fr&m&T iz > > =t =. > . 

h t Ko + J/ Kidfett (46.4mmol) £?8flp 

u aTiimniu 

a* -e 5 d t fc: «fc «5 TiEO&rtifc & N - * 
<f-)\,i/^zi — *j Jx • 1 — 6 — 7^^-0 — 2, 3 

v 

— S* fc Kn-2-t K n + i/ ^ f ^— xtfa 

[4H- 1 — /tr 9 >- 4, 4'--r s y-yj 

S?V]-2Y 5'-i>*>Jg£15-6??§;fco 
JUl^l : 244-246X3 (ftM) 

7C3lt##T (C«H, s FN«Os) : 

?fm;C66^8, H6.14, N9.75 

0^81 ; C67.04, H6.32, N9.82 
d tf> J: "5 Iz L X^tltiN — * f- J^i/ > 3 - ^ 
AJgl5.0? (26.1mmol) £ffi4fe:cf-.fl'610irf t 

*.n.omic7>m.i6nzmi]0L, *i$TizmL <m& 

h ') *7^lzx&1&$-tttcmz&m : $:f8£ZHi:^ 
t*= J: <3TIB04&t££*r*:£Ma<7> 1 #£6.31 
96* : 188-189X5 (#JS?) 

iS§}fcg : C a I 8 — 23i°( > * y 

5£fg:fr#T CCitHiiFN»Ot) : 
W-3£;C54.14, H4.16, N10.52 
mWl l C54L31, H4.15, N10.54 
5 



20 

dl-2-?QDyf;i—6-7^tn-2, 3 
— Kn-XtB [4H- 1 ~'<>7t' 7 > 
-4, 4'--f $ y ✓ ') i> > ]-2', 5'-^=i-> 



#05 4 KiE&t^&K.fc «3t#^nfcdl- 6- 
5 2, 3— t K»a— 2 — t Kn + ->y 

— X e o [4H— 1 ^ > '/e 7 > — 4, 

4' - 4 5 ^ */ U Z> > ]- 2% 5'- i?* >2.66 ? 
(lOmmol) £N, N-^>f ^twiAJ; K20 
nllZi&Mif-lt* &1t1- jr — JH.19? (lOmmol) 
10 £j&flDU ^fiT?2Bf|Mk ^(-\T-80-85°C-C4Bf 

ibhk#lx: 0 &.fcmm%&7kiQo*iQnz&.mi, 

*i>->=.i/i) izx 5Sits: tti <offim.it 

&&j*:2AZ9 (UX^:85.1%) 
Sb^l : 212-214XJ 
20 NMRX^? (DMSO— de) Spran : 
1^6-2.43(2H, m) 
3-90— 4.30(2H, m) 

4.76-5.230H, m) 
6^0-7.40(3H, m) 
25 8.46 (lH, brs) 

10.00- 1 1.50(1 H, br) 
MassX-< 9 Y )V (EI/DI) m/z : 

284(M + ), 248, 219, 205, 177, 164, 137 
Ttm'Mft (Ci2HioC!FN 2 0,) : 
30 ?f-#;C50.63, H3.54, N9-84 
. H«a;C50.77, H3.40, N9.71 
3 

d-Z-?na>f;i.-6-7A'tn-2 ) 3 
— i? t K'o — Xta [4H— 1 — ^0'/ify.y 
35 -4, 4'--* S y / 'J > ]-2', 5'-i?^-> 

SSJt^J 2 iciei&co^sfetc ck "3 1# <i>^fc d - 6 - 

7^3*-t3— 2, 3-^tKD-2-tKa#'» 

f-^-^fo [4H — 1 ? > -/ f 7 > — 4 , 

4' - 5 ^ '/ l> 'J >1-Z, 600 w 

40 (2.25mmol) ?N, N-^^f^^^iJ 5 K 
3.00 ml iz m 5 ^ fb - ^ 0.170 «Z 
(2J39mmol) ZffimL^ M^-CSmf^ »:^-C80 

•^<^>^#%CT 5 iz H kf & t HitJUilt s;t 
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lZ&*)ffimib-&®}Z46lmg (1R^ : 71.8%) ff/c 6 
gi!& : 239-240X3 
S5l3feS : [ « 1°+216°(^ * J —jv) 

Ttm^Vr (C.*H,„C1FN*0,) : 
if-^;C50.63, H3.54, N9.84 
m ffl ; C50.72, H3.49, N9.94 

WSM. 4 

l-2-?nn/f;u-6-7;^a-2, 3 
— £/ t Ka-Xfcfa [4H— 1 -^7^7 > 
-4, 4'--f 5>*/ 'J S?>]— 2', 5'— 

9mm 3 jsasttw j&j* t mmzi x, uimm. 

m 2 izmmorfi'&K J: 9 f§&*x*r l - 6 - y n> * 

o— 2, 3 — £*fc Fo- 2 — t KP^^f*- 
Xtfa [4H— 1 --07t7 >- 4, 4'--f 5 
9 -SV & > ]— 2', 5' — & * ' > 600*p (235mmol) 

£492^ : 76.6%) 

KbS. : 239-240'C 

: [ a y-217°( y ? y — ;v) 
TC^^ff (C^H.oClFNzO,) : 
gf®l;C50.63, H3.54, N9.84 
WW ; C50.46, H3.34, N9.86 
SE&ftl 5 

cfl— 2-/Dt/f;u- 6 — — 2, 3 

-i>fc Fo-xt'a C4H- 1 «>*/l*9> 

-4, 4'--f 5 *V «J S? > 

###J 4 tcgSigt0^j*l3«t *) f#£*t/tdl- 6 - 
7A-*i=r— 2, 3-S>fc Kb- 2 — t Ko+J/^ 

jv — x tf d [4H — 1 — -O'/e^V— 4, 
4' - -f 5 ^ */ U 5* > 3— 2', 5' - 2> * ^ 3.60 9 
(13.5mmol) £ N, N-i^^f***A7 S K 
28.0»U;:ig8?;jF-t*\ rcD?gjffi^*{t^^ — ^3.47 
? (16.7mmol) £8sJJDl^ £iB"e 2'H#Wk JfclO 

mitsvozsA) 9 mm : 77.3%) 

gt£ : 209—211X5 
. IRX-i? J--^ (v£i) csT 1 : 
1780, 1740, 1495 
NMRx-J- 9 Yjv (DMSO-cU) Sppm : 



I. 85-2.43(2H, m) 
3.73-4.03C2H, m) 
4.73-5.20C1H, m) 
6.83, 7.47(3H, m) 

5 8.53 (1H, bis) 

II. 05 (1H, brs) 
Ttmftffi (C,*H l0 BrFN 2 O») : 

ffJSL ; C43.79, H3.08, N8.51 
mm I C43.67, H3.02, N8.48 
IP Kigfll .6 

d — 2-/c^^tf 6 — 7^^-0 — 2, 3 

t K.B-^ta [4H- 1 cv/f7> 

-4, 4'--f 5 ^ / ') i> > ]-2', 5'-S?*> 
$3i£0O 2 KfBi&^&t;: «fc 9 n^tltz d - 6 - 
75 7 A-* n — 2 , 3-J?t Kn-2-t Kn#i/> 
* tf a [4H— l-^>-/t'7>-4, 
4'--f J 'Ji?V]-2', 5' - S? * > 2.00 ? 

(7.51mmol) * N, N — i? j* Ji> * JV> A T 5 K 
15.0 Ml \Z i»M 3 Iftf-*-^ 0.640 «l 
20 (8.27mmol) £SstlDL. 2 U #C 

VvCl^Bt^il&itLJto 

lt:ft*3tf-^/n =1/1) 

fe£1.747 (IR^:70.4%) fffco 
30 gj!* : 226-22TC 

fie3fe& : [ a 1°+193°( * * y — ^) 

7tJt##T (QnHioBrFNzOi) : 
|H^;C43.79, H3.06, N8.51 
H«lJ;C43.75, H2^0, N8.63 
35 %L&ffl 7 

]-2-7Bt/f-fl — 6 — 7Ji>7t-a— 2, 3 

t Kn-Xt'a [4H— 1 c>7t"7> 

-4, 4'-^ 5 / •/ 'J v> > 3-2', 5'-^^-^ 

a— 2, 3-i>t Kt=t— 2 — t Kn#^^f;i — 

Xtfo [4H— 1 > ■/ tf 7 > - 4 , 4' — i 

^ */ 'J 5^ V ]—2', 5' - Z? A- >2-00 ? (7.51mmol) 
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£1.81 9 (M.m : 73.3%) #fc<, 
Sfe^L : 226-227X5 

: [ a ?°-193°(* 9 /-->»/> 
Ttmftffi. (C^H.oBrFN^O : 
tm;C43.79, H3.06, N8.51 
mmi l C43.50, H2.81, N8.53 

mtm 8 

dl— 6 — VA-arn — 2 — 7 A- si" a ^ ;u — 2, 
3-^t Ka-*tTa [4H- l -^>-/tf7 
>-4, 4'-^ 5 ^ V »J i> > ]-2\ 5'-&*> 
T&3>&Mffi,TiZ.-T Y 7 t Ko7 7>15at* 
-50X!K#2$U i?if^7 5yt^77Mj7 
;u*7-f K4.09? (25mmol) &7#*{F| 4 £E 
•ta^T&i;: J: «9 f#£*X7tdl- 6 - 7 Ji-* a - 2, 
3-S?fc K a — 2 — t Kn#i//f^-^eo 

[4H— 1 1> Vtf 7 >— 4, 4'-^ 5 ^V'J 

>]-2\ 5* - 4- V3.99 f (15mmol) ©f h7 

fc. #^>nrR£c;?g^-^iaS£^>v^25x;i£^ 

S3-t*\ 25-30X;T-4.5^Sf? ftfc^flffjBE 

«B£**feU ISStKCS^^ h y 9A'tTft*i 

i^-^/n — -#-7> =1/1) t?m«-t«.-t^ 

«fc Uffifflb^*!-© ? OR* : 35.6%) 
Mi&: 183- 185X3 
IR*^? h a» (vSK) cm" 1 : 

1780, 1730, 1495 
NMRX^ (DMSO— ds) Sppm : 

I. 83-2.43(2H, m) 
3.90-5.47(3H, m) 
6.80-7.43(3H, m) 
8.50 (1H, brs) 

II. 03 (1H, brs) 
Mass*.^? Y )\> (EI/DI) m/z 

268(M + ), 248, 219, 205, 197, 192, 177, 
164, 137 
#%#J 6 

ell— 2— TS? Y'ji+Ji — 6 — 2, 3 

— i? t K a — 7 fcT o [4H— 1 — >~/f7> 

- 4, 4'--f ? ?'/') 5'-i?*> 



— 7, f o [4H- 1 — -/f 7>-4, 4'--f 
S y v* 'J i> v ]-2\ 5' 4.26? (15mmol) 
5 £^ ^fkT- h ») *7A600n« (4mmol) t N T^fb 
7- h »J *7 A 1.47 0 (23mmol) <*: £ N, N - S? > 
f^#*A7 5 K20*U:ri3sfln U :iCDigj?g£1.5 
^S^^^fc^irSOj^OTjcTK^t'CfeJDLfco £ 

gUg£;*cSfeU Sil7Jcmifi^- h y *r a tc r i 

*o x-rass-t- s:ti:j;f) mm.i^m £ 3.06 ? 

25 (IK* : 70.1%) 

NMRX-*? Y>i" (DMSO— ds) Sppmi 
2.00-2.40(2H, m) 
3.56-3.93(2H, m) 
4£3-5-26(lH, m) 
20 6.86— 7.50(3H, m) 

848 (1H, brs) 

11.07 , (1H, brs) 
Mass*-*? Yjv (EI/DI) m/z : 
291 (M + ), 248, 192 
25 mikffl 9 

dl— 2 — 75 J fif-fr— 6 — yn>*a — 2, 3 
->*fc Kn-7fa C4H— 1 — ^-/e? > 
-4, 4'--f 5^'/'Ji?>H', 5'-S?^-> 
20%Pd-C0.6 ? * 50%^7koi ^ J — A-20a('te 
3t7 SISo^^ #%^6^iB^£D^Fj*tr «fc 

dl- 2— K^f^- 6 — 7^^-a— 2, 3- 
Ko-xtn [4H-l-^>-7tf7V-4, 

4' - -i * ^ •/ y vi-^, 5' - ^ ^- > ao ? 

(lOmmol) £^«S5*5t^^y^-^H60«£^?g£ 
35 i:i50Pd-CSS3?K^-^3sJJPL^ mHETt3^jgT- 

0mm<t^^2.Sf (W : 84.0%) f#fc 0 
<0 : 231 -233X3 (#«S) 

IRx-ft^'h a- (v KBr ) a.-' : 

1775, 1725 
NMRX^^ h )v (DMSO— ds) Sppm : 
1.67-2.67(2H, m) 




CT3> 

25 

Zm (2H, d) 

433— 5.00(1 H, m) 
4.83-6:00(1 H, br) 
6.77-7.43C3H, m) 
Mass*'** Y )\r (H/DI) m/z : .5 
265(M + )» 248 

mwmmMmm 1 

Kador m <T> ?5 £fc tP.F. Kador R V N. E. 
Sharpies" Biophys. Chem.", V0L8, pageSl 
(1978)] fcJWfcLT, *»»»CJ:S'fb^«S» *W 

H?Bg60-41234(*SBBBS61 -200991) tcfc^TgBc: 

ft* jH«fK*^T, ""ICboj tttT^K-* 

ft ._ 1 



«£«Kbi=i-$$5 


ICsoCx 10" 7 M) 


KilW -a 


0. 14 


3 


0.47 


4 


29 


5 


1.3 


6 


0.68 


7 


27 


2 


0.32 


5 


0.90 






A 


3.9 


B 


2.0 


D 


2.6 



A: 6— 7^5fn — Xfa[i'D-7>- 4,4' — 

>{ % *r v i? > i-z - i? * x&mm 

53-53653Kii** *f<5*6&fh^4toX 
B *• d— 6—7^1^^-0 — X If aC^n -7 >— 4,4' 
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BS53-144575(C*> <& 5fl36fl5tft^«jX 
0:6—7 a —2— > fvu— X fcf o[ ? a -7 
>-4,4'-* 5 ?V'J i*v]-2%5'-i> 
^ > ( 1f ffl BS57-451855.U r [i]58-213717 

m&mwmm 2 

&0&&£Wi-3&*Ctfb-£-4&£ 1 B 100.4-50 
-^^H&fSCD 9 B E (±!E<b-^fel<7>g**&^6 

ft* 3t2 4Hr±>^T r EDs OJ fcttft^&fcjffl! 

mmm. Gw/kg) £j£?*L-cu*5o 

2 



&Sfc{b-£1$j 








SSitflll-a) 


1.3 


3 


0.6 


5 


7.2 


6 


2.2 






2 


3.3 


5 


1.3 


Mm 




A 


36.6 


B 


18.0 


E 


>36. 0 



dl— 6-7^^-a— 2,3-5> t Kb 

— X eo[4H-l ;>-/f7 >— 4, 

4'--f S ^ ]-2' , 5' - * 
>{ w Oy<it-&%M±d I —6— 7 A- * a - 
? n-r^-4,4'— ^ $ y V 
0 S? > ]-2T , 5* - S> * > fc fc^S? 
n^P8BS53-53653»ci>^ £>f^6«J 

-fb^-cfe^} 



— 257 — 



V 



(14) 



m& ¥■ 3-72227 



27 



28 



d -6-7^^-a -2,3-^ t Kn 
— X t" a[4K— 1— ^> */fcT 5>— 4, 
4'--f S ^*/»J ^V]-2^5'-^^- 
>{ w^fb-^ted— 6— -7^^-u— 5 
X fcf a[ 7 a-r >-4,4'-W 
•J i^J-Z' ,5' - * > £ ft 3F 
*U *fBI§BS53-144575lC:fcfrt-£f^ 

KKb£42!>T-*>£} 

6-7^^-0—2,3— S^t Kn- X 

trta[4H-i— ty/e^y- 4,5'- 

&®JtL, mmtS®}* 1 B 1 IhI 1 -lOOny/kg 

offlfe»«tti:ftPJfi:#L, fi&&^o248$fyj 

^C7-; K<7>8TS££JgtB U Omura^co^ji 30 
[ T- Omura & Xf R- Sato** J. Biol. Chem.", 
Vol.239, Pagfi2370(1964)] IzmMLT, ffiffcfb 
»<i:5f h — AP-450tf>^#S£filJ^ 

ifS*teTiE<^l3tr^;*n£S9T-;(&ofc 0 35 

«)f h;n-ip -450g£fi?r&1£K*tt- £30%^ 



40 





ID 30 (H»/k») 






SSi£fl)l-a) 


>100 


5 


69 






2 


>100 


5 


6.0 






D 


2.0 



d 1 —6— 7 Ji-* n —2— y ?--n — 2, 

3-^fc Kd-x tTo[4H— 1 

/\L v >-A,A' — -i 5 ? */ 'J > 1 
-2' , 5' - S> * > { ^ <T)it^ ted I - 
6— 7;u;t o— 2— ^fA-^e n 

t ? n-r v-4,4' — -f *y »J i?> ] 

, sr — * > t 3 tu 

57-45185:25. Ifp] 58-2137171: is V 

i^^a^tfj 4 

4 









9&mm 






l-a) 


77 he? 1 


>5000 


1-a) 




>5000 


3 


77 be? 1 


4500-5000 


6 


7 h d" 


4500-5000 



-fWb&i&U gfeKd- 6-7A^a-2, 3-^ 
t Ko-2', 5'-^^=^y-Xtfo [4H-1 — < 
> ■/ f 7 > - 4 , 4'--f 5 / '/'J S>>3-2-j& 
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C^PS60-41234(#BHBS61-200991)] fcjfctfc-r 
3 X XtbS-T S <7>#*###J 5 <r>ik<&m ITS 

t (LDw : 5000ny/k9i^±) fc*l 



30 

SHRJOT 1 
Gfc#J) 

^ #fgWrJ;£{b^<^e-&M:£^-f £^ i: 
lz «fc 9 % 1 $St^ 9 <?>?&14B£^^ #1 £ 1.0, 4.0, 
5.0, 10, 25, IQOmsmZWtm-lr & Z. kt>*-C%Z 0 



fig a- ee-a-a 

Sttfifcfr (SS!i£0>JlaO{b^) 50(?) 

25 

T^¥— > 10 

jtf'J fiAtn 'J K> 10 

^v^T 'J 2*. 5 

$£#J#J 2 

(*y-fe^J) 



fig 53- le^-g 

igteJfcfr 3 rofl:^*) 10(?) 

l-nna^S 20 



•M, 4, 6, 2 5 m 

$3W(2) 4# f^p ^ |g O IT IE OPdU^ftfl 2-5B8MT) 

?)S3f 1 1^18 BI6iT©^i3 - 1 8 0 6 (3(2)- 9 1 C 1 0 4 3 ] ) 

3-7222 mwmwgmv>&. zm&n&b-oTfTiE-tZo 

Int. CI. 5 fSSSi/aS^- Jff*3$I3M 

C 07 D 491/10 7019-4 C 

A 61 K 31/415 A D P 7475~4 C 

AED 7475-4 C 

C 12 N 9/99 



®S * B 4# K= Jt (J P) 
• & i(B2) 



« 4, 6. 2 5 *tf 
© w i¥ th m & & 

^F3 - 72227 



©Int. a. 8 

C 07 D 491/10 
A 61 K 31/415 

C 12 N 9/99 



mm** 

AD P 
AED 



^3^(1991)11^188 



7019-4 C 
7475-4 C 
7475 -4 C 



9? 
W 

m 

m 
m 



©ft 



BS61- 199924 
BE BS6K1986) 8 R28B 



M Bg S3 -57588 
@HS63(1988)3^12B 



iff 
lJU 
E3 
*r 
ft 

Ad 

m 



If 

ft 

a 

BB 



Jit 

SB 

a - 

Mi 



=m.^M^MMMmmms§ 3 ts 6 - 1 

0 #* lt*IBr 5 T B 56 

H*m**m^m^i74- i 

4**!lMttjMnta»5TS45' 

*5o»^*»mmmiEes 4 tb47 

S&*£*&m^0iB:^iWbai39-95 

3f»]*fii?iffim4bajiBr*aji26 

f£*0»:# B *mT*IBT1212- 1 

^mm&*sm—-& i -36- 1 a 
&tomz *Mmmix^^«fBT35#iiii 



ft** xh 
ft ^ BE . t* 

BB58-213717 (JP, A) 
*3fM H853-53653 ( J P, A) 



1#SB BS57-45185 ( J P, A) 
8353- 144575 (J P, A) 



7 



1 5t 




2 

it y> h>r ^^WMfctfircti^olgo 
2 TiE<D{b-£fek BP^ 

a) d— 6 — 2, 3— S?t Ko — 
2*, 5'-^^-*V-^tfc [4H- 1 O'/tJ 

5 "7 > — 4 , 4'— W £ y V M > ]— 2 — # n- # 

b) d — 6 — 7/i>*a— 2, 3-5?tKn-2 

— t Fn#->>f;i'- Xtn [4H— 1 e> 

VtT-7>-4, 4'--f % its 3—2% 5'- 

c) d-2-?oo^f^-6-7^o- 
2, 3— S>t Kn- 7 en [4H— 1 — *0 % S 



(2) 



-M. 4, 6, 25 

¥ 3-72227 



2 — ^ a ■=£ > Jb— 6 — 7 ^5*- o — 

£>fc Fn-^en [4H- 1 

4, 4'-* ^•/^>]-2', 5'-£> 

2 — /a * 6 — 7 a — 5 

i> t Ko-xe a [4H- 1 — '/ 
4, 4'-/f $?'S-')&>1-Z, 5'-S> 

6 — 7 fr* a— 2 ; — 7 n*jr a > ^-/l'— 
J?t Kn-xtn [4H — 1 O 7* JO 

4, 4W 5 ^v; $>>]-2\ s'-s? 

2-7;/' y — 6 — 7ju*b — 
itt. Fo-^tfa [4H- 1— 
4, 4W 5 *V»J ^V]^, 5'-^ 15 



d) tfl 

2, 3 

e) d 
2, 3 

f ) dl 
2, 3 

«) dl 
2, 3 

If -7 > 

3 5£ 

-NH 



2, 3- 

d) cD- 

2, 3- 
f ^ >— 

e) d- 
2, 3- 

f ) dl- 
2, 3- 

g) dl- 
2, 3- 

t' 7 > — 



S> fc Ko-^tfa [4H- 1 ? > / 

4, 4'->r s y >]-2% 5'-£? 

2 — 7~ o * j< ;u — 6 — 7 a — 

S?fc Ka-^tf a [4H- 1 

4, 4W 5^y*'J^>]-2', 5'-i? 

2 — 7*a * > 6 — 7 ^ a — 

2? t Fn-7tn [4H— 1 — *<> 7* 

4, 4W 5 y / »; ^ > 5'-S> 

i*fc Fo-Xfa [4H- 1 t>V* 

4, 4'--f S// , ;j'>]-2', 5'-v> 

2— T 5 7 > 6 — 7 ^ — 

i>t K n - 7. tf o [4H— 1 t>y* 

4, 4'-4 5 ^ V i? > l-2f. 



0=| NH 

HN^J=0 



20 h) ~tlt><Dm. 



25 mmjiomm-sm) 



sw-s) 



a) d— 6 — yjvj-n— 2, 3-i?tKn- 

i-vJ^y-xto [4H- l — <>7f 



b) d- 6-7^si-n-2, 3-s?tKo-2 40 ^mM^^-T zm%*>&&frb®MtcZiriX% 

-fcKa+i'^f^-^eD [4H-1-^V TI«^*i*^ftCfi!c^t±9Sirtt^£D*i||^T* 



(3) 



-fA 4. 6, 2 5 *4t ' 

¥ 3—72227 



ntl>fci>^t-*5 Z" Jap. J. Opthalmol.**, 
Vol.20, pa«e399(1976) ; " Int Congr- Ser. 
Excerpta Med/*, Vol-403, pa8se594(lS77) ; " 
Metabolism", Vol.28, page456(1979) 1> 

wife*, 



-CHaNR'RWXtfR'tell— Xttl&'fc 9 x ttl 

B^^CLfc SIBS 60 - 41234(1$ giBS 61- 
15 200991)1 



0=j NH 

20 1 I 

HN->=0 



(I) 



25 




30 



^-^u^ 1H — 5r h 7 V — .« 5 --f 

COOR S [ R ti * ^ m ^ T ft* * A- 
(CHaCHaO.CHaS (nfct 1 -113<7>3g&) Xtt 
gJft^i-^S^^-t-'Sl-CXDNR'R*^ [R 1 

T^*^N-CCH 2 CH»0)nCH,3l Cntt 1 -113 



etir-s) 



35 



^— h A 



m — vt 



(S-J 



4, 6. 2 5 



(4) 



ft& ¥■ 3-72227 




(n) 



* 5 




MCN 



(NH 4 )zC0 3 F 




^— h B 



15 





(IV) 



COOH 



COOH 



cm) 



20 A) K:#£s x 2 - « T^i^gifc (V) 




NH 8 , f 



COOH 



T2-t (I-B) K„ 

JEfcHt2-^e$V J*f-^«S(* (I-C) Stf 
2-75^ ( I — D) \zm < 

0=i NH 

HN.>=0 

CONH 2 

(I -A) 




i 



ROH 




COOR 



HN^J=0 



HiOH 



CI - B) 



(5) 



■M, 4, 6, 2 5 *ff 

tt£t ¥■ 3-72227 

10 




CH 2 Hal 




CH S NH 2 



CjS^U RteT^+^fcjeefcU Halted o 

Ltti, Xtfn [4H-1-- <>t/tf-7>-4, 
4'-<f 5^'/';^>] 3B8<7> 2 QL&Xf 4 fico^ee 

£.f$titmMftS : 17!/M10: l-t?*9x a?')*- 
ft^«9 (IV) <Oft^«£l$lcf#£*l.*gi,II£ffl^ 

x -t co&costs s r t \z ct «9 s^ism* £ 

< -£jft-r 53i #Tr# -So 

<^£**, ;i<OdH*K3fc¥fl-Sg£JfcU d#XtM 

-f*oHSSrtt£P!^fc«3s d-ffc&ZF 1 itmzfete. 
^fgl&t'ot&fb^ CI) <op?T\ 



20 



dU*cofb-&«9 CI) *^^^> x 
I#) Xtt3-75/^f;i-et> (dftSHM 

*3 #s>i-r *uf3fe^?£t£ £ w-r * *b£-«j c i ) ^ m 

>«>ht Kt3=¥5^ + — > • y h t fn + 

dl&co<b-#r!g5 CI) £y?v — >k Jt^y — 

;k r -tr h > mommm: \zmm * ztuzm 

y— ->K fry -f V ~?ns<J — ^ T-fe h 

co < b-£-48i co n - y ^ - v j* m ?# £ ax 5 £D 
a>£ Sfes s -e*uf d f*co-(b£-$!? Ci) &nt>n 

So — rcod#co{b£«jco&£j«giJL*:«a£ 

£ig*g-r*iHr i ^^ifij&^t-rsfb^coN-y 



40 



*A 4, 



6,25 



(6) 



4&1 

¥■ 3-72227 



11 



12 



btlho ZCD&ikZjt 9 y— :n*y— As T 

z> ik-k&ioy N - > a ^ ^ =i - ? a 6 *i 

mLTmbtiz&ihzmmL* -etui i jo 

i^iK*^f?jfeS3F^n^ Iteoitetm (I) *a 

±E£O^W > Lt5fef*^> • 25 

• y h t Kc*-> K^^t 1 

art?***** ^titttis»os«T-*-^r*>^L3t 

Sn&£-j££fT-9 ^ fcfcJ: «95£I -A, I-Cfi. 

^isia &&&&&& fc*tmj«£-0fc£<7> 30 

^K&tffejgffl^ t L T®*-c*rffl *fb£«!l £ 
TK3Wfbi-S«-^<^*Jffl(c:f&SiJwi6iIIE.tt^<.> 0 1$ 35 



ig8¥Jib#k ^SJfb&k ¥Ub 
daym^x 1 -150«e/dayfg|ga*jg^-e*> 

at l tswsw z mizmmzK-o m&&nz&,wir 

So 

1 

dtt— 6 — -7jv*a — 2, 3 — fc K n —2', 
f-i/^+V-xen [4H— 1 ^ 
>-4, 4'->f $ ^'/>; S?>3-2-*jw#v 



fT^fb* ') 2*16.19 (0.248mol) t> 
T>*— ">A71.4? (a744moI) 6 — 7^^ 
a- 3, 4— 2>t Ka— 4— ;*-#y— 2H- 1 — 
-«>y*e7> - 2 — # ;u * > K 26.0 9 
(0.124mol) t>, ^k237nii CDzg^rfel ^65— 70*C 

80-90X3 tc: is <, * T 15«-B3JffiSt«J^ L fc&KM ^ 

2, 3— S?t Kts-?, F-s>*+y— -xea 
[4H- 1 —- 4, 4'— -f i4T*S9& 
> ]— 2 — * >i-#>Wl<r> i? t 7* 7- ^ * -* — M&fyi 
(5 : 1) £i£3efe*Si&£LT30.6?f§fc o 

^ o>Ms ^ fcfr ^sfefij ^ 3 1 iz £ vy mm 

58.8%) £f#feo 
gl!^ : 294-298X! 

IRX-c^> a- (vSEc) or-' : 

1770, 1750, 1720 
NMRX^^ h a- CDMSO— de) Sw»n : 

1^8 -2.80(2 H, m) 

5^3 (1H, dd) 

6^3-738(3H, m) 

8^7 (1H, brs) 

11.07 (1H, brs) 
Mass^-<y Y)i> (e/DI) m/z : 

280(M + ), 262, 234, 219 
Ttmfrtir CC. 2 H,FN 2 Os) : 



> 



C7) 



+4. 4. 6. 2 5 

¥ 3-72227 
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tf-& ; C51.43, H3J24, N10.00 
HSU ; C51.15, H3.28, N 9.98 
M 2 

dl- 6 —yfrsta— 2, 3— S>fcKo— 2\ 

' 5'-i/t + V-^ fcfo [4H- 1 vV>/e7 5 

V-4, 4W S^ > /'J^^]-2-*^## 

7. to [4H-l--<>7t'7>-4, 4' — 4* 20 

5 $ r V s? > ] - 2 -a j^7ti>m<r>m— &t 

7, t- v *t — #150 ? C0.536mol) £ If »J S? > 
L0J9 hn4ri£l!g3tffc^?££tfr£PLT10'fc 

66.6? (0-392mol) lOTJJ^TCO UBt~C&Ua IS 

9 j —^3.0 <) y y >^ \z&.m l> as 

*U M«^S**-ti:T^fc«eStwicl.2'j *y 20 

• h*£«lIlU H$H3«S#U £i£LfciS§JI£ 

t Qffimit&va* not cm: 

73.2%) 

: 286-300X! (#») 25 

1770, 1720, 1670 
NMRJX^ ? (DMSO— cU) Sppm : 

I. 83-2.67(2H, m) 

5.17 (1H, dd) 30 

6.93-7.33(3H, m) 
7.57, 7.80(2H, brs) 
8.47 (1H, brs) 

II. 07 (1H, brs) 

Mass*-'*? Ya» (EI/DI) m/z : 35 
279CM*), 262, 235, 219 

jtmfrtiT (C1tH1.FN.O4) : 
ftWiCSlJBZ, H3.61, N15.05 
^fii] ; C51.79, H3.58, N14.96 
b) l£Gi|0>£&te J: <0 6 - 7 J\> 40 

7, bf a [4H- 1 — J> Vf 7 4, 4'--f 
5 y'/'Ji>>]-2-A >|&<D i?7^fl' 

(5 : 1) 29.9? (107nimol) £ 



tf U $>>320*n::*g8¥;*-fc^ 7" h ? o A-i--? 
>20.7? (122mmol) titkm&.COT > *: — T if 

y t *±&<o a ) m t mm<7>xm-cmiiQ l tz a 
j*(t\ ±m<d a ) mtmrnzmmL-cwbtiti 

iBoa) mizm® l 0)®&z-g-rzmmit<£y)z 

14.4 ? (JR^ : 48.5%) ?§fc„ 

H£ : 285-295X: (^)K) 
IRX-^ Y)^ (vJSc) on -1 : 

1765, 1724, 1660 
NMR y. 9 Yji> (DMSO— d«) Sppm : 

155-2.68C2H, m) 

4.55 (1H, dd) 

6.83-7.48(3H, m) 

7.58, 7,81 (2H, brs) 

8.98 (1H, brs) 

11.18 (1H, brs) 
Mass^.^i? Y )y (H/DI) m/z : 

279(M + ), 236, 193, 192, 165 

Ttmfi-m (Ci a H,.FN,04) : 
trUt ; C51-62, H3.61, N15.05 
HS"J;C51^7, H3.62, N15.01 
ft, Ifo±U*286-300 o C Ofrjg) (Dit^t^ &> 
&**285-295^C («-«) 0>1b<&®)tlZ~?<,*xmm. 

wm 1 

dl- 6 — yjv^a— 2, 3-^fcKo-2', 
5'-i?**V-xea [4H— 1 -'OVt 7 
>- 4, 4'-^ 5 y/'J 2-*^*# 

a) d#(7)S?it 

-?TSl!^**286-3001C (4W») T-*^dl-6- 
7^Ji-n-2, 3— Ka-2', 5'-^si- + 

y - X tT a [4H — 1 ^>'/t'^> — 4, 

4'--f 5 y VJ 2 -*^# + -y- 5 K 

10.0 9 (35.8mmol) * ^ 9 S — ^500«tl tx!Sffi 

7jci$^ C36.0mmol) C" J. Am. Chem. Soo", 
Vol.63, pagel368(1941)] ^jS^Lfco 



8T 21 ) 



(8) 



4, 6, 2 5 #ft 
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25 



15 



3 -a-T#fc^Hfe T 7 T X £ 9 J - 
lBhtftCttfE:*-*, r£S#100«H;:*-£>*T-«E 

feo^fc^sN-^n-^^A . d - 6 

— 7AoJ-n — 2, 3— t Kb— 2', 5'— 

*tfa [4H- 1 — VfcT 7 >— 4, 
4'-* 5 ^7" 2-#A-tf4r-*>- 5 KJfi 

£5.02?|§fc o 
g&£ : 240-241X5 

: C a I°-14^C^ 9 / — 
7C5??frtfr (C»H M FN 5 0«) : 

ff-g: ; C64.17, H5.87, Nll-34 

£ff;G6&82, H5.87, Nll-33 
£ O J: o iz L X # £> tlfc N - * - ^ Aig 
4.78? (7.74ramol) ? ^ — ;H7.0«U fc* 

4.i«£OiS«?»cSKdF^ 3<tfrR::iNJS8fcJcjg 
?i$8.00iii^^ftiLfc^tc:B®-e 1 l^rajl^L 

tC*97.0ii££}£flDU ^SX-SEfll^Lfc. «t 

* r t iz jl <o TmcDimz zmm<r> d # 

MA : 290-291X3 

tiaftg. : C a I'+ien^ 9 S —AO 
TtmfrVr (C,*H.oFN*OJ : 

§\-W. ; C51.62, H3.61, N15.05 

3gS0 ; C51.73, H3.51, N14, 99 
b) H*tf>Kig 

JtJBO a ^ ±> lr *X fct N — * = A Jfi 

l fcSis * &tg%@ s -ttft-wr r * a* ^ t * m& 

*sa£i9.o«i£ss}jDU MXM IMMJtJ* L fc. 

K;ic220*i£j&jDU MX*— #*#U WOJ 
LtfeS (488?) £MLfc„ Z 0)*£J&2.84 
9 (10.2mro©l) £ x.9 y -^HQ0»il3®S5? 
-£> ^SI^T^^^a^.^ * > h t Kd*^ 
K**gjtt (ILOmmoO [» J.Am-Chem.Soc", 
VoL41, paefi2090(1919) ] ZmtiQLtz. Z<r> 

m&®) % ijgt? 2 ®m& l iz & izmts&m s 



25 



50 



40 



15 



10 



■ttxmzT^jisyTxmmZ'f y^o/v-^ 

28.0«2K?g8?c* -grX 2 B ^ifeg L fc* 0rtfi L 
j^S^ififfiL^ z^9 S— Ji>ib> it 
tick »?TS04^te^^-rSN-^f-^>'>zi 
— T>A • 1 — 6 — yjuj-xs— 2, 3— S?t Kb 
-2% f-^t+V-Xtn [4H-1 

^■9-5 K^^2.49^^fc 0 

m& : 242-243XJ 

: [ a 2°+20.1°(>t ^ y — JU ) 

TtmfrVr (C a 2H 3 4FN 5 O s ) : 
Wc% : C6&40, H5.83, N1L92 
; 065.07, H5.84, N11.82 

*l9 S— ^?>SfeS2*l.r tkz& «?T3B^ 

Sl^l : 290 -293X3 C53~») 

Ifefe^ : [ a l 0 +169°O ^ y — 
Tcmftffi (Ci2HioFN»0«) : 

itS^ ; C51.62, H3.61, N15.05 

MM J C51.69, Hi52, N14.99 
#%^»| 3 

dfl — 6 — 7 b — 2, 3 — fc K b —2', 
f-^+y-^ea [4H- 1 — tf v 
>- 4, 4'-^f 5 2-*^tK> 

a) I \ZsRm<n^mz J: Vmizdl- 6 

-7^h*-b-2, 3-^ t Kb-?, 5'-^^- 

* y — x e b [4H— 1 — - > •/ f ^ > — 4, 

4'--f 5 ^^'Ji>>3— 2-* A^^gfW^- 
^TX^ — f*20.4? (72.9mmol) 

^ y —j^eSmUz^m^^ w\z z <?>r&mzm 

L, $£teZ-£?>ZtizJ:K)ffimih'&mZ20.0? 

cum - 93.4%) miz. 

®t& : 291X3 

*-<9 h ^ (vJK) an" 1 : 
1790, 1745, 1730 



(9) 



17 



NMRX-'*? h J\> CDMSO— de) &ppm : 

I. 92-2.85C2H, m) 
330 (3H, s) 
5.40 (1H, dd) 

7.00-7.43(3H, m) . 5 

8.43 (1H, bis) 

II. 10 (1H, brs) 
Mass*-*:? h rv (EI/DI) m/z : 

294(M + ), 262, 234, 219, 192, 164, 137 
ytmfrtfi CCi»H„FN,Ob) : 10 
^;C53.06, H3.77, N9.52 
MM ; C53.07, H3.62, N9.56 
#%#J 4 

dl— 6 — yjuj-a— 2, 3— S?t F.P - 2 — fc 
Kn + i/yf jU— X f a [4H— 1 — *<>*/\Z 15 
7>,4, 4'->( 5 i?>3-2', 5' 

^ ^ fc K 'J K23 ? (0.06mol) LX 5X3 

«t f3t#^>nfcdl— 6-7^^-0— 2, 3-J?t K 20 

d-2', 5'-$>*# V — xfca [4H- 1 c> :/ 

7>- 4, 4'--f 5 /'/y 2-A^jK 
>Kt<?- 7^X7^1 1.7? (0.04mol) 
i*fc:r h v t Ka ^^VlOOia^^ 5*CTr?^JD 
U *§e»nfcig^^l5-20X5-C20^SJB$Lfc 25 
^ICSK^KSOOattftCjiJp L fc, ^ 0>Jgj&<7>FH£& 
^2K^iK-C1.0lcP!SL fcilcftixf;v(;t Z 

h >) v J*\z-z&.mt< ■&ti&\zmt&&mz etc. 

£ttfc^£^?y-7Uj4»£|?j|£||S-££- 30 
J: 9ffi^t-&%}%8.7 f mm : 82.0%) f#fc 0 
m& ' 224-225°C (43-«?) 

3360, 1760, 1720 
NMR^t ? h (DMSO-d«) Sppm : 15 

I. 70-2.40C2H, m) 
3.50-3.86(2H, m) 
4.50— 4.96(1 H, m) 
4.50 -5-20(1 H, m) 

6.80-7.47(3H, m) 40 
8.46 (1H, brs) 

II. 00 (1H, brs) 
MassX-*? Vfi- (FJ/DI) xa/z : 

266(M + ), 248, 228 



4, 6. 2 5 4Mt 

3-72227 

TCii^tff (d.Hi.FN«Q.) : 
fH?;C54.14, H4.16, N10.52 
HS!l;C53.98, H4.34, N10.35 

mm 2 

dl— 6 — yjv^-vn— 2, 3— i?t Kn— 2 — t 

Ko*>>yf ji/- x fc* a [4H— 1 t> >/e 

7>-4, 4'— f ? T'/'Ji?^]-?, 5'.S?* 

a) dttWtgiS 

#%0>l 4 KBB*4tf>:5zfclr «fc (9 fifcdl - 6 - 7 

)Vjra— 2, 3-i?t Kn-2-t Kn+i/^t 
^^— X fc □ [4H— 1 7 > — 4, 

4'--f v^yjy^l-r, 5'-^ ; j->25.0^ 
(939mmol) £ * / — 7L-2.5 ') V Y )V\z^M 

(96.1mmol) £«JdU efc^-C^^T- 
66.0?£#fc o 3 £ ^ ^y-7U^<i, 20 

— ^f-7L-* — ♦ d— 6 — 7 7t-;f-a — 2, 3 

— £? fc K ta — 2 — fc Kn + i/^ ^-ju— x fc o 

[4H— 1 iVl/fcvV— 4, 4'—^ ~ ^-/'j 

S^]-*, 5'-^;*-^ig£16.4 0f#*: e 

Sfe* : 235-237"C (d^lg) 
iSBkg : [ a I 0 +5.7°O * y —a,) 
7tMfrffi XCmHstFNiOO : 

ffgE ; C65^5, H6.17, N9.27 
Sfeffll ; C65.64, H6.33, N9.28 

16.0? (26.5mmoI) £1^81^ tv610»J 1 2k 17 

*i>iao%*g^2lc^«i7.o«a^fKjDL> e^t^-e^: 



1 ± tJ T320fe;14 ^ ^-T S £tMO d ^6.32 

m& : 188-189XJ 
IScTfeg : C a I 0 +222°O ^ /-7P) 
Ttmftffi (CisHnFNzO*): 
fW ; C54.14, H4.16, N10.52 
■fill ; C54J29, H4.25, N10.53 



On 



(10) 



4, 6,2 5 m 
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20 



b) l<*<»§!bg 

Ltt&b 16%Jfig?*:ig*£35.0*i * jSJO L , 

12.0 ? #fc 0 

£ P (42.4mmol) £ ai * y — A 

200*Uc:ig8?3-ti\ *JWWfTCf>3 — v 
> h t Ko + "> Kjfc&iK (46.4mmoI) £ j&flO 

f-;u5x>n — - 1 — 6 — 7 Ji'^- ta— 2, 3 
— i?t Fo-Z-t Ko#i/yf*-XtB 
C4H— 1 — tyye9v-4, 4'->f J/'/'J 

16^ : 244- 246*0 (#&?) 
fig&Jg : C a I°+3.8°(^ * y - a) 
ScSMMff CC.2H, 5 FN40 S ) : 

If-JSL ; C6R88, H6.14, N9.75 
HS!l;C67.04, H6.32, N9-82 

r o «t -5 ic l r f# h titz N - > f- a s/ > 3 — ? 

AJ&I5.0F (26.1mmol) £ f- ^610*1 1 
L^#£16.0%i£i&*^17.0aX£jK}JDU - 

gt£ : 188 -189*0 (#8?) 

te*g:[al 0 -23n^^-^) 

• TtmftVx CCi»Hi.FNiO«') : 

tfm;C54.14, H4-16, N10.52 

?gM;C543U H4-15, N10.54 

m 5 



cfl— 2 — ? o a > ;u— 6 — yjitsto— 2, 3 

-^fcKo-Xhfa [4H- 1 

-4, 4'--Y 5 S'V'J $>>]-2', 5'-i?^-> 
#=%fl| 4 KEtt^SjK: J: 9*#£ftfcdl- 6 - 
5 7^^o- 2, 3 — ^ k Ka-2-t Kn + i/y 

;u — X £ o [4H — 1 i > V tT 7 ^ — 4 , 

4' - ^ 5 y */ >J S> > ]- 2', 5' - ^ * ^2.66 P 
(lOmmol) *N,.N-^^f^*^A7^ K20 

mtf-* — Afl.\9 9 ClOmmol) 
10 fcjeJsflOU MfiT'2B#Kx efct>-C80-85 , X3-e4Nf 

*-9">=l/l) KJ: fcfc<k 9.9iafl: 

£•^£2,42? (JRm:85.1%) 1#fc„ 
t6,& : 212-214XJ 
20 NMRX^^ I* )\y (DMSO— ds) Sppm : 
1.86— 2.43C2H, m) 
3.90-4.30(2H, m) 
4.76— 5.23(1 H, m) 
6.90-7.40(3H, m) 
25 8.46 (1H, bra) 

10.00-11.50(1H, br) 
Mass*-*? h i»> (EI/DI) m/z : 

284(M + ), 248, 219, 205, 177, 164, 137 
Ttmftifr (C.2H,oaFN 2 0 3 ) : 
30 ^-»;C50.63, H3.54, N9.84 
HSU ; C50-77, H3.40, N9.71 

%m.m 3 

— i>t Fo-X^a [4H — 1 1> 7 fcf 7 > 

35 -4, 4'--f ^ ?'S*)&>}-Z 9 

S2i£WI 2 ^IBi6W^?*t' «k t) m-^nti d - 6 - 

7^to-2, 3— S> t Ka— 2 — t Ka*^^ 

ji- - X fcf fc> [4H - 1 t>-/e7>-4, 

4 ' _ ^ 5 y y s> > ]_ 2', 5' - 2^ Ji" > 600** 

40 (2.25mmoI) £ N, N-^f***A7S K 
3.00 «l « 5 -«±x ^ <fc ^ al- - ju 0.170 «a 
(2.39mmol) ZmtiaL. ^£^3^, i^t^T-80 
XJ-e3^1ffi^L/wo 

■?ro^#^j 5 izis<& z t mmzwmt set 



01) 



4, 6. 25 *tt 
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22 . 

K«t <omm.<t^m^4siw mm : 71.8%) *#fc„ 

RA : 239-240°C 

mytm. - c « j o +2i6°o 9 j -no 

5c^^-W (Ci^HioClFNaO*) : 
tfjf ;C50.63, H3.54, N9.84 
fSBfl 5 C50.72, H3.49, N9.94 
K&W 4 

l-2-?nny^-6-7^o-2, 3 

— £>t Kp-xea [4H— i — -/e? > 

-4, 4'-^f S ^ ✓ >; S> > ]-2% 5'-&*> 
l@ig^3^iB®<D^t|^«^LT^ {BLISit 
0! 2 i; t> 1 - 6 - 7 n-* 

n— 2, 3-i?t Ko-2-t Kn#i/^f-;u- 

* tfn [4H- 1 c> /t?7> — 4, 4'-^ 5 

y '/ 'J & ^ ]-2\ 5' - i? * ^600iw (2.25mmol) 

£432*9 mm : 76.6%) *§fc 0 
R£, : 239-240X! 
ffiLfcg : C a J°-2in^ 9 J -nO 
itmti-m CC 2 H,oOFN 8 0,) : 

ff g: ; C50-63, H3.54, N9.84 

MM ; C50.46, H3.34, N9.86 

dl— 2 — ^o*> f-A— 6 — 7 A-* a — 2, 3 

-S>fc Fn-^t'n [4H— 1 S > '/ f 7 > 

-4, 4W 5^yj i?>]-2', 5'-^j*-> 

4 tc£gg£0^^«k 9 ^^nfccD- 6 - 
2, 3-^tKD-2-tKo*^> 
f-^-Xtfo [4H- 1 — f 7 > — 4, 

4' - -f $ ^'/'Ji?> ]- 2% 5' - ^ * > 3-60 £ 
(13.5mmol) £ N, N-^^f **^A7 5 K 
28.0mZtC^»5^ ZV>mm\Z$l : {b<f-*-ji'3.4:7 
9 (16.7nimol) 5^HlL, 11^2^ 

n -- vfr^ffjarfts -£ £ 3 t J; 9 ffi 
m.lb-£r®£3A0 9 (JR¥ : 77.3%) f§fc 0 
R£„ : 209-21 1XJ 

1780, 1740, 1495 
NMRx-<? CDMSO-ds) Sppm : 
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1.85-2.43(2H, m) 
3.73— 4.03(2H, m) 
4.73-5.20(1 H, m) 
6.83-7.47(3H, m) 
5 8.53 (1H, brs) 

11-05 (1H, brs) 
jtMfrffi (CizHioBrFNjO,) : 
frg:;C43.79, H3.06, N8.51 
H«U;C43.67, H3.02, N8.48 

io m&m 6 

d — 2 — 7*D*yf-/i — 6 — 7^^0—2, 3 

-5>t K a - X e a [4H— 1 

-4, 4'--f S ^yys?>]-2', 5'-S?*-> 

75 2, 3— i?t I'd- 2 — t Kn#^> 

f ^-Xtn [4H- 1 i > / t" v > — 4 , 

4'->f S^'/'^VK, 5' - S? * > 2.00 ? 
(7.51mmol) $N, N-i?^;^AA7S K 
15.0 ml \Z & m 3 H -fb * - A- 0.640 h£ 

20 (8-27mmoI) £fc§Jt]U tig-e2^i^L, & 

JK: ftK^^^/n-^=¥-y->=l/l) ir «fc »9 m 

BfeSfe i f- jut- h n*£& mtZZ-tizj:?) &imib& 
^£1.749 CWm: 70.496) fffco 
30 R/& : 226-227X 

ife)feK : [ a I 0 +l93°O ^ y -71.) 

5clg^*f (C l8 H,oBrFN20,) : 
if-g: ; C43.79, H3.06, N8.51 
HSWJ J C43.75, H2.80, N8.63 

35 mtm 7 

I — 2 — Zf xj * ^- B — yj^ytu— 2, 3 
-£?t Ka-x fa [4H- 1 
-4, 4'-^ 5^/^^]-2', 5'-J>^> 

mmm6iz3zm,o>ji&-tmm\ziT, m-tug. 

40 m2\zi£Mi,O>-fimziL<0&b*ltz 1 

a— 2, 3— i^t Ka— 2 — t Kp + i//f;>- 
X tf a [4H— 1 -^>'/e7>-4, 4'--f S 
3^ */ <) i> > ]-2' > , 5'- i>^>2.00? (7.51mmol) 

ommtowtLTm^zztizj: *). mmt^ 



-25- 



(12) 



T£ 4, 6, 2 5 

^ 3-72227 
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£1.81? (JR^: 73396) 
»^ : 226-227X3 

jfe>fcs:[«r o -i93 o (^^/-^) : 

xJdSttfr (C.2HioBrFN20») : 
&fSL; C43-79, H3.06, N8-51 
f£S9;C43-50, H231, N8-53 
»6« 8 

<fl— 6 — 2 — 7^* a 3-ji>— 2, 

3 — Kn-^fa [4H- 1 — ^> l/tfv 
>-4, 4W 5^/y^>]-2', 5'-S?*^ 

K4.09? (25mmol) #^09 4 Kli2 

m,v>Jj&k^£ gtffcnfcdi- 6-7**d- 2, 

3— S?fc Ka- 2 — t Ka^i'^f/u-Xfo 
[4H- l -t>7fcf7>-4, 4'— -f 3^*-/ys> 
>3— 2', 5'— ^*>3-99? (15mmol) ©fh7 
t Kn7 7 VSO^jgM^ _hE<D#rx h7t Ka 

7 v vjgttfc: -50XJWT«> jBKftfrTCWJP L 
fc 0 |§4>nfcKIt^^^M£t£*K25X:ifc#f- 

25-30XJ-C458$|S!«#U dcir^-CMMNE 

jg«« «ES** *Tf|tlSfeM? i' 'J * 
y** 7A^u7^77-f- (H§8i§St : BBS 

£VffiW.<t&®)£l-43f (JK^:35.6%) #fc„ 
MA : 183-185X3 
IRx-<:7 ( vHDaT 1 : 

1780, 1730, 1495 
NMRt;-< ? (DMSO -de) Sppm : 

I. 83-2.43(2H, m) 
3.90— 5.47 (3H, m) 
630— 7-43(3H, m) 
850 (1H, bis) 

II. 03 (1H, brs) 
MassX-^:? tn> (EI/DI) xa/ x : 

268(M + ), 248, 219, 205, 197, 192, 177, 
164, 137 

&i§m 6 

dl— 2— 7i> Y*+n — 6— 7jUsto — 2, 3 

— i?\L Kn-Xtf n [4H— 1 ty/t7> 

-4, 4'-<f S^'/yf^K, 5'-£>*> 



#%#| 5 £fiM*>£&iCJ; 9f#»i>*T.fcdl- 2- 
i^pa^f 6 — 7^^a— 2, 3— S?fcKa 

- 7 t a [4H— 1 — ^> */fc: v>-4, 4'— -f 
5 y !/ y > ]-2\ 5'- S?* >4^6 F (15mmol) 
5 £„ 8Mb* h U * A600wr (4mmol) t> T &<t 
th'J9 A 1.47 ? (23mmol) t * N, N - ^ 

^'jBHIlftaF-tffcftfcSOiaoacsk^ciimLfc. ± 

*o x^ttsi-r s - 1 ic J: *j mafb-^uj £3.06 ? 

15 OR* : 70.1%) fffco 

NMRX"*? hA- (DMSO— d«) Sppm: 
2.00-2.40(2H, m) 
3.56-3.93(2H, m) 
4.83-5.26(lH, m) 
20 6.86-7.50(3H, m) 

8.48 (1H, brs) 

11.07 (1H, brs) 
MassX^ hA* (EI/DI) m/ z : 
291 (M + ), 248, 192 

25 RifeW 9 

dl-2— TSy> f-A— 6—7 n - 2, 3 
— i/\L Kd — Xto [4H — 1 — ^ > V e 7 > 

-4, 4'--f S J-Z, 3?*> 

20%Pd-O0.6 ? * 50%#7jCi * y — ^20«ttw 

dl— 2— T&Y **f-J\*— 6 — — 2, 3 — 

i?t Ko-7stfn [4H-1 — -<>'/f7>- 4 , 
4' - -f 5 ^ •/ 'J £> V ]- 2", 5' - S> * > 3.0 9 
(lOmmol) ZmmZ-ittm? S—JUlGOnimm* 

ttfc^iS G 3L 9 J £> J « S 3 1 1 <t 
Ktmmft&tottSt (IR^:84.0%) ^fc. 

40 «^ : 231-233X5 (^K) 

IR7-< ^ h ^ : ( v KBr )ar l : 

1775, 1725 
NMRX^^ bJi- (DMSO— d«) Sppm : 
1.67-2.67(2H, m) 



(/¥) 



(13) 
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im (2H, d) 

4-33-5.00(1 H, m) 
483-6.00(1 H, br) 
6.77-7.43(3H, m) 
Mass;*-*? Yn> (EI/DI) m/z : 
265(M*), 248 

mshmwMmm i 
(r *> k- xm.7mmmwftm> 

Kador ^ O ;£ *fe [ P. F. Kador 2i Z>* N- E. 
Sharpies" Biophys. Chem.", VoL8, pageSl 
(1978)] Ki£«iLT> *«9!K:J:Sfk^«^ 

ffl&StiX^ &{b^tt*HiI£A?>fcbIBU:fliS^ 
IHBS60-41234(^fMHS61 -200991) K&OTSEJ;: 

f£k ^l^tcijt^T, r ICsoj fcttT^K-X 
g7G»iit<7>50%|fiMjg £ L X ^ S . 
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25 



BS53 - 144575 K * £ fS»&f b*%W, 
D: 6-7^a-2->^-^tfn[?n 
>-4,4' - <i * > •/'ji?^ ]-2' , 5' - 
* > ( #gSBS57-45185a.O f Rl58-213n7 
lc±jtt2,^K>rb^)o 
»£&13a*0f 2 

LT\ 30%#7* h -^-&Wt&^0)t&«T{C^: 
mcvm&Zm-f Z>&$a<h&®}$: 1 B 100.4-50 

ium izmmhmngmvmzm&Lxify? 

tir sat) -ri-pfc,, 

ft, *2 + lc*<,>T r EDso_i t tifb-£-#j*£& 

20 m 2 





ICsoCx 10- 7 M) 






&mm -a 


0.14 


3 


0.47 


4 


29 


5 


1.3 


6 


0.68 


7 


27 






2 


0.32 


5 


0.90 


mm 




A 


3.9 


B 


2.0 


D 


2.6 



25 



30 



35 











mtm -a) 


1.3 


3 


0.6 


5 


7.2 


6 


2.2 




* 


2 


3.3 


5 


1.3 


MM 




A 


36.6 


B 


18.0 


E 


>36.0 



A : 6— 7 a-7en[ ^ a-?ls— 4,4' — 

53-53653^i,-^ *>f^£tf b£«B), 
B:d-6-7^tD-xt;nt?D7>-4,4' 



40 



*HWb*«iA : 

dl— 6— yjv^a— 2,3— Kn 

— ^ ea[4H— i — i> -/t: y >— 4, 

4'--f 5 ^-/»J i> > 3-2' , 5' - i? * 
>{ r cofb^tid 1 -6- 7 a - 
X ea[^ a -7^-4,4' ? 
9^^]-2',5' t tft? 

n> #B8Bg53-53653K is 3 ft^ft 



-ST 27 - (//J 



(14) 
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*HgWb£4$5B : 

4— 6— 7^5fi= 1 — 2,3— 2? t Kn 
— Xtfa[4H-l « >'/ £ 9 > -4, 

X tf c[ ? a T V — 4,4' — f 5 *V 
'J > }-2* ,5* - i? * > fc t> ffc £ 
tt> $£838853- 1445751c fett^f^ 

fcrtb^rtre**} 

6— 7/^*a— 2,3— S> t 
tT aL4H— 1 — > *-/ 1? 5 > — 4, 5' — 

^ Tv r«; 3?>]-2r,4'-^iJ->(^ 

tfHb^tt*SF§BB§60-13774(C:k<* 
H^9KI^^ 3 

(Jffl5l^f^tt»^^#f^ffl^) 

firt&fc U SSfefb-gr^S 1 B 1 im 1 -lOOiw/to 
Offitt-CSiiKlffJirSO^L, *mgf-^<*>24l$|Si 

[T. Omura & if R. Sato" J. Biol. Chem-", 
Vol.239, Page2370C1964) ] fc*«LT» IftH-ft 
-£4$3Kek 5*- ^d-AP -450K>B$i»E £ $'J>£ 

«g*ttTffi^3lC^iFtl?>jSI3T?*>-^fco 55 

Of- h ? n - A P -450l?^ttK:tt-f £30%^ 

40 



25 



m. 3 





ID»o(w/k») 


SSi£flil-a) 
5 

2 
5 

D 


>100 
69 

>100 
6.0 

2.0 



dl— 6— 7 Jis* n —2— ^ A— 2, 
3-i^t Ka-Xtf a[4H-l— 

ye -7 >-4,4' - ^ 5 y 'S U S> V 3 

6— T7A-;fro— 2— ^ -f-^— X If o 
[^0^^-4,4'-^ 5 y-/'J 

57— 45185S. PJ58— 21 37171c ±> # 

aa*£HSMM« 4 

8 4 



teSfrfb-£-#9 




LDso(«y/k9) 








1-a) 




>5000 


1-a) 




>5000 


3 




4500—5000 


6 




4500—5000 



^ Xb^x Sfelcd- 6-7^^-o- 2, 

t K a —2', S'-^+'V-xen [4H- 1 - — t 

>/e-7>- 4, 4'--f 5 S'V'J 3?>>- 2-* 
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[#J®BS60-41234(!tfgBBa61-200991)] iifctfc-T ^fSWKJ: i><t^KDm-^Mi^ Z> Z. t 

Z>m&lZ 2mJL±.-e*> <0 x £tfB?>3gffilfb£85 1 t£ <fc 9> 1 9 Ogtt^^tl £ 1.0, 4,0, 
Jt^-£«£Km5fgJ^Jt:KiIU 5.0, 10, 25, lOOwa^'W^-t Z>^t Wi* &„ 

^»;^— ^S«flJ$iJflMBU:B!LTtt, 10 file # Sfe* 
ti^^§mo>^it^t LT*9 (SEatM i&t£j&5MKjgf?!l 1 - a W-ffc^j) 50(f) 

3K30fcW-r^fcO^##{«J5(7>-fb^<tLT# :7:c>gtf-h 'j^A 25 

^iw^^j-e**?^ £*Domwb<£-#j r^=> io 
tlb«-rs«-a-^«i5f&JU-t^L> ^-^tfo>; io 

(ld,. : 5ooo»»/k9JiUi) tffi cay-tr^aD 



w^w^-^feigtr^LTitgfLxfcx :©ft^ m&ma- cumm 3 o<bi§r#i) 10(f) 



